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(54) Detergent tablet with high dissolution and mechanical characteristics 



(57) The present invention relates toa tablet formed 
by compressing a particulate material the particulate 
materia! comprising a surfactant and a hydrotrope com- 
pound the hydrotrope compound having a cohesive ef- 
fect on the particulate material 

In a further aspect of the invention there is provided 
a tablet for preparing an aqueous solution of a launary 
detergent having a tensile strength of at least 15 kPa 
the tablet giving less than 40°o per weight residue in the 



dispenser at the end of the water supply cycle under dis- 
pensing test the dispensing test consisting of two tab- 
lets each tablet weighing 50g being placed in the dis- 
penser of a BaucknechRR) WA9850 washing machine 
the water supply to the washing machine being set at a 
temperature of 20 D C and a hardness of 21 grains per 
gallon the dispenser water inlet flow rate being set to 6 
i. mm the machine being set to program 4 (white colors 
short cycle; and switched on 
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1 Nonicnic hydrotrope with the following structure 



CM 3 



where R is a C3-C10 alkyl chain x ranges from 1 to 1 5 y from 3 to 10 

2 Anionic hydrotropes such as alkali metal aryl sulfonates This includes alkali metal salts of benzoic acid salicylic 
acid be/enesulfomc acid and its many derivatives naphthoic acid and various hydroaromatic acids Examples of 
• hese are sodium potassium and ammonium ben/ene sulfonate salts derived from toluene sulfonic acid xylene 
sulfonic acid cumene sulfonic acid tetralm sulfonic acid naphtalene sulfonic acid methyl- naphtalene sulfonic 
acid dimethyl naphtalene sulfonic acid tnmethyl naphtalene sulfonic acid Other examples include salts of diaikyl 
ben/ene sulfonic acid such as salts of di-isopropyl ben/ene sulfonic ricia ethyl methyl ben/ene sulfonic acid alkyl 
ben/ene sulfonic acid with an alkyl chain length with 3 to 1 0 ipref 4 to Q i linear or branched alkyl sulfonates with 
an alkyl chain with 1 to 1 6 caroons 

3 Solvent hydrotropes such as aikoxylated glycerines and alkoxylated glycendes esters slakcxylated glycerines 
alkoxylated fatty acids esters of glycerin polyglycerol esters Preferred alkoxylated glycerines nave the following 
structure 



where I m and n are each a number from 0 to about 20 with U-m + n = from about 2 to about 60 preferably from 
nbout 10 to about 45 and R represents H. CH 3 or C 2 H- 
Preferred alkoxylated glycendes have the following struture 
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-C ^ : 

-Cr 



whe r e R1 and R2 are each C n COO or -iCH2CHR 3 -0),-H where R : . H CH : . or C 2 H 5 and I is a number from 1 to 

about 60 n is a number from about 6 to about 24 

4 Polymeric hydrotropes such as those described in EP636657 
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C1 3y.oro«p or., a hyd^ gnup: 
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2- Q 80 g of the deionised water is introduced into the Sotax beaker 

3- 10 s after the water introduction the conductivity of the solution is measured using a conductivity meter 

4- Step 3 is repeated after 20 30 40 50 1mm 2 mm 5 mm and 10 mm after step 2 

5- The measurement taken at 10 mm is used as the plateau value or maximum value 



[001 5] ""ne specific compound is highly soluble accordin 3 to the invention when the conductivity of the solution reach- 
es 80°o o f its maximum value in less than 10 seconds starting from the complete addition of the deaonised water to 
the compound Indeed when monitoring the conductivity in such a m-mne- r the conductivity reaches a plateau after a 
certain period of time this plateau being considered as the maximum value Such a compound is preferably in the form 
of a flowable material constituted of solid particles at temperatures comprised between 10 and S0 3 Celsius for ease of 
handling but other forms may be used such as a paste or a i quia 

Example of highly soluole compounds include Sodium di sea kylben/ene sulphenate or Sodium toluene sulphonate 



Tablet Manufacture 



[0016] Tne mvention allows to obtain a less compact and less dense tablet at constant compacting force when com- 
pared tc a tracition,-il detergent tablet 

Detergent tablets of the present invention can be prepared sirnpiy c> mxing the solid ingredients together and com- 
pressing the m-xture m a conventional taolet press as used for example n the pnarmaceutical industry Preferably the 
principal ingredients in particular gelling surfactants -ire jsed in particuate form Any liquid ingredients for example 
surfactant or sjds suppressor can do incorporated in a conventions' manner into the solid particulate ingredients 
!n particular for laundry tablets the ingredients such as ouilaer and surfactant can be sp r ay-dned in a conventional 
manner and then compacted at 3 s jitable pressure Preferably the table's according to the invention are compressed 
using a force of less than 100000-N more preferab y of less than 50000N even more preferably of less than 5000N and 
most preferably of less than 3000 N Indeed the most preferred embodiment is a tablet suitab e for laundry compressed 
using a force z\ less than 2500N but tablets for auto dish washing m^y also be considered for example wnereby sucn 
auto dish washing tablets are usually more compressed than laundry tablets 

The detergent tablets can be made in any size or shape and can if desired be coated ano even surface treated before 
coating The taolet includes a surfactant which normally provides a substantial part of the cleaning power of the tablet 
and preferably also a builder The term "builder" is intended to mean all materials which tend to remove calcium ion from 
somtion either by ion exchange complexation sequestration or precipitat'on The term "surfactant" is intended to mean 
all materia' which tend to reduce the surface tension of water when in solution 

The particulate material used for making the tablet of this invention can be made by any earticulaton or granulation 
process An example of such a prccess is spray drying (m a :o-curent or counter current spray drying tower) which 
typically gives low bulk densities 600g/l or lower ^articulate materials of higher density can be prepared by granulation 
and densihca'ion in a high shear batch mixengranu a'or or by a continuous granulation and densification process (e g 
us.ng LcdigetP) CB and/or Lodige^ KM mixers) Other suitable processes include fluid bed processes compaction proc- 
esses (e g roll compaction) extrusion as well asany particulate material made by any chemical process like flocculate n 
crystallisation sentering etc Individual particles can aiso pe any other particle granule sphere or grain 
The components of the particulate material may be mxed 'ogether by any conventional means Batch is suitable in for 
example a concrete mixer Nauta mixer ribbon mixer or any other Alternatively the mixing process may be earned c ut 
continuously by metering each component by weight cn to -i moving pelt and blerdmg them in one or more drumis) or 
mixer(S) Non-qellmg binder can be sprayed on to the mix cf some or all of the components of the paniculate material 
Other liquid ingredients may also be sprayed on to 'he mix of components either separately or premixed Por example 
perfume and slurries of optical brighteners may be sprayed A finely divided flow aid 'dusting agent such as zeolites 
carbonates sihcasi can be added to the particulate material after spraying the binder preferably towards the end of the 
process tc make the mix less sticky 

The tablets may be manufactured by using any compacting process sucn as tabietting briquettmg or extrusion pref- 
erably tabletting Suitable equipment includes a standard single strcke or a rotary press isuch as Courtoyu?) Korch-j?> 
ManestytP 1 or BonalsCR")) The tab-ets prepared according tc this invent-on preferably have a diameter of between 20mm 
and 60mm preferably of at least 35 and up to 55 mm and a weight between 25 and 1 00 g The ratio of height to diameter 
tor width ) of the tablets is preferably greater than 1 3 more preferably greater than 1 2 The compaction pressure used 
for preparing these tablets need not exceed 100000 kN m- preferably not exceed 30000 kN m- 2 more preferably not 
exceed 5000 t- N m 2 even more preferably not exceea 3000kN-m- and most preferably not exceed lOOOkN m 2 in a 
preferred embodiment according t p the invention the tablet has a pensity of at least 0 G g cc more preferably of at ! east 
1 0 g<cc and preferably of 'ess than 2 0 g cc more preferably of 'ess than 1 5 g ec even more preferaely of less than 
1 25 g cc ana most preferably of less than 1 1 g cc 
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Coating 
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The table, coatings of the present invention are ven, te« ««P™ m \ he wash is , mpro ved by adding a 

in a preferred embodiment of the present -nvent ^. * e J^^*^^ and break the coating n small pieces 
dismiuagrant ,n the coating. This dis.n.egrant w.ll swell once in ' =°^ c ^™ |S suspended in the coating melt 

This J5 improve the dissolution o, the coaling .n the wa h ^T P ZT^ L^e, 5 and 10°, by wcght Possible 
at a level of up to 30% preferably between 5% and 20 „ most pretera y dis ,ntegrants m- 

d ,sintegran,s are described ,n Handbook ^^^ ^^Z^^^.L agar gum guar gum locust 
elude starch natural modified or pregelatimzed starc^sud urn sta g carboxymetnyl 

chandes. ion exchange resins and mixtures thereof 
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stress of less than 20 KPa is considered to be fragile and is likely tc result in some broken tablets being delivered to 
the consumer A diametral fracture stress of at least 25 kPa is preferred 

This applies similarly to non cylindrical tablets to define the tensile strength whereby the cross section normal to the 
height of the tablet is non round and whereby the force is applied along a direction perpendicular to the direction of 
5 the height of the tablet and normal to the side of the tablet the side being perpendicular to the non round cross section 

Tablet Dispensing 

[0019] The rate of dispensing of a detergent tablet can be determined in the following way 
'0 Two tablets nominally 50 grams each are weigned. and then placed in the dispenser of a Baucknecht® WA9350 
washing machine The water supply to the wasrvng machine is set to a temperature of 20 5 C and a hardness of 21 
grains per gallon the dispenser water inlet flow-rate being set to 6 l/rrvn The level of tablet residues left in the dispenser 
is checked by switching the washing on and the wash cycle set to wash program 4 (white cclors short :ycle) The 
dispensing percentage residue s determined as follows 

°o cispensing - residue weight X 100 > original tablet weight 

The level of residues is determined by repeating the prccedure 10 times and an average residue level is calculated 
-0 based on the ten individual measurements n this stressed test a residue of 40 °o of 'he starting tablet weight is 
considered to be acceptable A residue of less than 3C°c is preferred and less than 25% is more preferred 
It should be noted that the measure of water hardness s given in the traditional "gram per gallcn" unit whereby 0 001 
mole per litre = 70 grain per ga:lon representing the concentration of Ca 2 ' ions in solution 

25 Effervescent 

[0020] In another preferred embodiment of the oresent invention the tablets further comcrises an effervescent 
Effervescency as defined herein means the evolution of bubbles of gas from a liquid as the resul* of a chemical reaction 
between a soluble acid source and an alkali metal carbonate to produce carbon dioxide gas 

30 

i e C.H-CX f 3NaHCO- - Na-C-H.O- + 3CO„ * f 3HLO 

b c i j j b o i ^ - 

Further examoles cf acid and carbonate sources and other effervescent systems may be found in (Pharmaceutical 

35 Dosage z orms Tablets Volume 1 Page 237 to 291) 

An effervescent may be added to the tablet mix in addition to the detergent ingredients The addition of this effervescent 
to the detergent tablet improves the disintegration time of the taolet The amount wi I preferably be between 5 and 20 
°o and most preferably between 10 and 20°o by weight of the tablet Preferably the effervescent should be added as 
an agglomerate of the cifferent particles or as a compact and not as separated particles 

-o Due to the gas created by the effervescency m the tablet the tablet can have a higher D F S nnd still have the same 
disintegration time as a tablet without effe r vescency When the D F 3 of the tablet with effervescency is kept the same 
as a tablet without the disintegration of the tablet with effervescency will be faster 

Further dissolution aid could be provided by using compounds such as sodium acetate or urea A list of suitable d-s- 
solution aid may also be found in Pharmaceutica : Dosage Forms Tablets. Volume 1 Second edition Edited by H A 
-5 Lieberman et all ISBN 0-8247-8044-2 

Detersive surfactants 

[0021] Surfactant are comprised in the tablet according to the invention The dissolution of surfactants is favoured 

?o by the addition of the hydrotrope compound 

Nonlimitmq examples of surfactants useful herein typ ca ly at levels from about 1°o to about 55°o bv weight include 
the convent onal C M -C,: alkyl ben/ene sulfonates ("LA3 ,l i anc primary branched-chain and randcm C^.C^q alkyl 
sulfates !"AS"'i the C l0 -C 1£ secondary <2 3) alkyl sulfates of the formula CH-.:CH 2 i x iCHOSO : ..lvlM CH- and CH : ':CH 2 ) - 
iCHOSO : .M* j CHiCHi where x and iy +■ 1) are -nteqers of at least about 7 preferably at least about 9 and M is a 

55 'A/ater-solubihjinq cation especially sodium unsaturated sulfates such a 3 oleyl sulfate the C, yC 1£ alky! aikcxv sulfates 
i"AE x S" esoocially EO 1-7 etho<y sulfates'. C 10 -C l= a ky! aikoxy carbo<yiates (especially the EO 1-5 ethcxycarboxy- 
iates) the C.j.^ glycerol ethers the C 10 -C 1; a'kyl p oiy qiycosioes and tne>r corresponding sulfated poiyglycosides 
.-ind C ]2 -C<-_ aioha-suifonated fatty acid esters i* deseed the conventional ^oncmc and amor-Dteric surfactants such 
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as the C 12 -C 18 alkyl ethoxyiates ("AE") including the so-called narrow peaked alky! ethoxylates and C 6 -C 12 alkyl phenol 
alkoxylates (especially ethoxylates and mixed ethoxy/propoxy). C 12 -C l8 betaines and sulfobetaines ("sultaines"). C 10 - 
G 15 amine oxides, and the like, can also be included in the overall compositions The C 10 -C 18 N-alkyl polyhydroxy fatty 
acid amides can also be used Typical examples include the C 12 -C 1g N-methylglucamides See WO 9.206. 1 54 Other 
sugar-derived surfactants include the N-alkoxy polyhydroxy fatty acid amides such as C l0 -C 16 N-(3-rnethoxypropyt) 
glucamide The N-propyl through N-hexyi C 12 -G 13 glucamides can be used for low sudsing C 10 -C 20 conventional 
soaps may also be used If high sudsing is desired the branched-cham C 10 -C 16 soaps may be used Mixtures of anionic 
and nonionic surfactants are especially useful Other conventional useful surfactants are listed in standaid texts In a 
preferred embodiment, the tablet comprises at least 5% per weight of surfactant more preferably at least 15% per 
weight, even more preferably at least 25% per weight and most preferably between 35% and 45% per weight of 
surfactant. In case of use for dish washing applications lower levels of surfactant may be considered i.e preferably 
levels of at lease 2% oer weight 

Non gei ling binders 

[0022] Non gelling binders can be integratec to the particles forming the tablet in order to further facilitate dissolution 
If '"on gelling binders are used suitable non -gel ling binders include synthet c organic polymers such as polyethy ene 
glvccls polyvinylpyrrolidones potyacrylates and water-soluble aery late copolymers The handbook of Pharmaceutical 
Excipients second edition has the following binders classification Acacia Algmic Acid Carbcmer Carboxymetny:cel- 
Ijlose sodium Dextrin Ethy.ceilu.ose Gelatin Guar gum. Hydrogenated vegetable oil type I. Hydroxyethyl cellulose 
Hycroxypropyl methylcellulose Lquid glucose Vlagnesium alum num silicate Maltodextnn Methylcelluiose 
poiymethacrylates povidone sodium alginate starch and zem Most creferable bnders also have an active cleaning 
function in the laundry wash such as cationic poymers i.e. ethoxylated hexamethylene diamine quaternary com- 
pounds bishexamethylene tnamines. or others such as pentaarnines. ethoxylated coiyethylene amines rraleic acrylic 
pcymers 

Ncn-gelimg binder materials are preferably sprayed on and hence nave an appropriate melting point temocature below 
9C 3 C preferably below 70°G and even more preferably below SO'C so as not to oamage or degrade tne other active 
ingredients in the matrix Most preferred are non-aqueous liquid bnders (i.e not m aqueous solution, which may be 
sprayed in molten form However they may also be solid binders incorporated into the matrix by dry addition but which 
have binding properties withm tne tablet 

Non-gelling binder materials are preferably used in an amount within the range from 0 1 to 15% of the composition 
more preferably below 5% and especia if it is a non laundry active material below 2% by weight of the tablet It is 
preferred that gelling binders such as nonionic surfactants are avoided in their liquid or molten form Nonionic sur- 
factants and other ge'l ing binders are not excluded from the compositions but t is preferrea that they be processed 
into :he detergent tablets as components of particulate materials and not as liqu-ds 

Builders 

[0023] Detergent builders can optionally be included in the comoositions herein to assist in controlling mineral hard- 
ness Inorganic as well as organic Guilders can be used Builders are typically used in fabric laundering compositions 
to assist in the removal of particulate soils 

The level of builder can vary widely depending upon the end use of the composition 

Inorganic or P-coniammg detergent builders include but are not limited to the alka'i metal, ammonium and alkanolam- 
momum salts of polyphosphates (exemplified by the tripolyphosphates pyrophosphates and glassy polymeric meta- 
phosphates) phosphonates phytic acid, silicates carbonates (including bicarbonates and sesquicarbonates). sul- 
phates, and alummosilicates However non-phospnate builders are required in some locales Importantly, the compo- 
sitions herein function surprisingly well even in the oresence of the so-called "weak" builders (as compared with phos- 
phates) such as citrate, or in the so-called "underbuilt" situation that may occur with zeolite or layered silicate builders 
Examples of silicate builders are the alkali metal silicates particularly those having a S0 2 Na 2 0 ratio in the range 1 6 
1 to 3.2 1 and layered silicates, such as the layered sodium silicates described m U S Patent 4 664.339. issued May 
1 2 1 957 to H P. Rieck NaSKS-6 is the trademark tor a crystalline ayered silicate marketed by Hoechst (commonly 
abbreviated herein as "SKS-6") Unlike zeolite builders the Na SKS-6 silicate Guilder does not contain aluminum 
NaSKS-6 has the delta-Na 2 SiC 5 morpnology form of layered silicate It can be prepared by methods such as those 
described in German DE-A-3.41 7 649 and DE-A-3.742 043 SKS-6 is a highly preferred layered silicate for use herein 
but other such layered silicates such as those hav ng the general formula NaMSi, : Q 2x . , -yH 2 0 wherein M is sodium or 
hydrogen x is a number from 1 9 to 4 preferably 2 and y is a number from 0 to 20 preferably 3 can be used herein 
Various other layered silicates from Hoechst include NaSKS-5 NaSKS-7andNaSKS-11 asthe alpha beta and gamma 
forms As noted above the delta-Na 2 SiO s (NaSKS-6 form) is most preferred for use herein Other silicates may also 
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be useful such as for example magnesium silicate which can serve as a cnspenmg agent in granular formulations as 
a stabilizing agent for oxygen bleaches and as a ccmponent of suds control systems 

Examples of carbonate builders are the alkaline earth and alkali metal carbonates as disclosed in German Patent 
Application No 2 321 -101 oublisheo on November '5 '973 

Alummos.licate builders are useful m the present invemc-r. Aluminosilicate builders are of great importance in most 
currently marketed heavy duty granular detergent comoosit ons and can also be a sign ficant builder ingredient ti 
liquid detergent formulations Alum nosihcate builders include those having the empirica. formula 

M^/A.O, ) ,|-xH 0 O 

wherein / and y are integers of at least 6 the molar ra: o of / to y is in the range from t 0 to about 0 5 and x is an 
integer from about 15 to about 264 useful a um nosi'ica'e on excnange materials are commercially available These 
aiuminosihcatos can be crystalline or amorphous m stru:ture and can be naturally-occurring alurrinosilicates or syn- 
thetically derived A memoo tor producing aluminosilicate ion exchange materials is disclosec in U S Patent 3 985 66^ 
Krummel eta! issued October 12 1 G 76 Preferred syntnot c c rysta line aluminosilicate ion c\c harqe materials useful 
herein are available unaer tne designations Zeolite A Zedi'c P :Bl Zeolite MAP and Zochte X in an especially preferred 
embodiment the crystalline aluminosilicate ion exchange material has the formula 

\a 12 [.:AIC- 2 i. s (5i0 2 i 12 ]-xH 2 0 

wherein x is f'em abcut 20 to about 30 especially ab3u f 2 7 Th s material is known as Zeolite A Cenydrated zeci tes 
(x : 0 - *0i may also be used herein Preferably the a'ummosil'Cate has a particle si/e or about 0 "-10 microns in 
ciameter 

Organic Detergent b jilcers suitable for the purposes of the oresent invention include but are not restricted to a wide 
variety of polycarboxy ; ate :ompcuncs As used hereir "polycarooxylate" refers to compounds having a plurality of 
carboxylate grc-ups preferably at least 3 carboxylates -olycarboxylate builder can generally te added to the compo- 
sition in acid form tut can also be added :n the form c? a neutralized salt When utilized ir salt form alkali metals 
such as sodium ootass^um and h:h um or akanolammc mum salts are preferred Included among the poiycarbcxylate 
Guilders are a variety of categories of jsefu: materials One important category of polycarooxylate builders e-' com- 
passes the ether polycarboxylates ncludmg oxydisuccirate as disclosed in Berg. L 5 ^atent 3 1 28 287 issued Apr I 
7 1954 nnd Lamberti et a, U S Patent 3 635 830 ss;,ed „anuary 18 1972 See also ^MSTCS" builders cf L- S 
Patent 4 663 071 iss jed to Bush et al on May 5 1 Q 87 Suitable ether polycarooxylates also incude cyclic compourds 
particularly ahcychc compounds such as those described »n U S Patents 3 923 67 Q 3 835 163 4 158 635 4 120 874 
and 4 102 903 

Other use*ul detergency bu:ide r s -nciude the ether hydro <ycoiycarboxyiates copolymers :f maleic annydride with eth- 
ylene or v nyi methyl et^er 1 3 5-tnhyd'oxy benzene-2 4 6-trisulohon c acid and carboxvmethyloxysuccinic acic 
:he various alkali metai ammonium and substituted ammonium salts cf polyacetic acids such as ethylenediarr me 
•otraacet c acid and nitr lotr acetic acid as weil as polycarboxylates such as mellitic acia succinic acid oxy-disucc nic 
acid poiymaleic ac id benzene 1 3 5-tricarboxyhc acid carboxymetnyloxysuccmc acid and soluble salts thereof 
Citrate bu-lders e g etne acid and soluble salts thereof particularly SDdiurn salt' are poiycarboxylate builders of 
particular mportance Icr heavy auty hcuid detergent formulations due to their availability from renewable resources 
and their oiodegradaoil ty Citrates can also be used in granular compositions especially in combination with zeolite 
and o' layered silicate builders Oxydisuccinates are also especially useful in such compositions and combinations 
Also suitaole in the detergent compositions of the present invention are the 3 3-dicarboxy-4-oxa-i 6-hexanedioates 
and the re'ated comoounds disclosed in U 3 Patent 4 566 Q 84 Bush issued January 28 1986 Useful succinic acid 
builders irclude tne Cs-0 20 alkyl and alkenyl succinic acids and salts thereof A particularly preferred compound of this 
type is ccdecenylsuccmic acid Specific examples of succinate builders -ncluce laurylsucc rate mynstylsuccmate 
palmitylsuccinate 2-dodecenylsuccinate (preferred) 2-perr.adecenylsuccinate and the like ^aurylsuccmates are the 
o r cferred bunders of :his grcuc and are described in European Patent Application -62006°': 5 0 200 263 pubusned 
November 5 1 Q 86 

Other suitable polycaro ixyiates are disclosed m U S Patent 4 1 44 226 Of utchfieid et ai issued March 1 3 i Q 7 Q and 
in U S latent 3 308 067 Diem issued March 7 1 Q 67 See also Diehl U S Patent 3 723 322 

Fattyac : ds eg 2 1 >-0, = monocar bcxyiic acids can aiso be mcoroorated -nto the :omncsi'iO^ s aione or r ccmb^dt'Cn 
vMth the afo-esaid builders especiaMy c trate and or the succinate buildcs to orovce adait c na< bu:!oe r acvvity Sucn 
use of fatty adds will gcnoM.iy resu.J n a diminution of sucjsmg wbich snouid be taken -ntc account cy tnc formulate 
; n S'tuat ens .vrere cnoso^o- _s-oaseo cinders can co usee" ana esoec a :y -n the 'crrr jiat or e: oars .,sed 'or ^.-jrc- 
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laundering operations the various alkali metal phosphates such as the well-known sodium ^polyphosphates, sodium 
pyrophosphate and sodium orthophosphate can be used. Phcsphcnate builders such as ethane-1 -hydroxy-1 1 -diphos- 
phonate and other known phosphonates (see for example U S Patents 3.159.561 3 213.030 3.422.021 3 400 146 
and 3.422 1 37) can also be used 

Bleach 

[0024] The detergent compositions herein may optionally contain bleaching agents or bleaching compositions con- 
taining a bleaching agent and one or more bleach activators When present, bleaching agents will typically be at levels 
of from about 1°b to about 30V more typically from about 5% to about 20% of the detergent composition especially 
for fabric laundering If present the amount of bleach activators will typically be from about 0.1 °o to about 60% more 
typically f 'rom about 0 5% to about 40% of the bleaching composition comprising the bleaching agent-plus-bieach 
activator 

The bleaching agents used herein can be any of the bleaching agents usefu' for detergent compositions in textile 
is cleaning hard surface cleaning or other cleaning purposes that a^e now known or become known These include 
oxygen bleaches as well as otner bleaching agents Perborate bleaches e g sodium perborate (e g mono- or tetra- 
hydrate) can be used herein 

Another category of bleaching agent that can be used without restriction encompasses percarboxylic acid bleaching 
agents and salts thereof Suitable examoles of this class of agents mc.ude magnesium monoperoxyphthalate hexahy- 
20 drate the magnesium salt of metachloro perbenzoic acid 4-ronylammo-4-oxoperoxybutync acid and dipercxydo- 
decaned.o.c acid Such oleachmg agents a-e disclosed in J S Patent 4 483.751 Hartman issued November 20. 1 934 
U S Parent Applica;icn 740 446. Bums etal. filed June 3 1955 European Patent Application 0.133 354 Banks et at 
published February 2C 1965 and U S Patent 4 412 934 3hung et al issued November 1 1983 Highly preferred 
bleaching agents also include 5-nonylamino-6-oxoperoxycaproic acid as described in U.S. Patent 4 634 551 issued 
25 January 6. 1967 to Burns et al 

Peroxygen bleacnmg agents can also be used Suitable peroxygen bleaching compounds include sodium carbonate 
peroxyhydrate and equivalent "percarbonate" bleaches sodium pyrophosphate peroxyhydrate urea peroxyhydrate 
and sodium peroxide Persullate bleach (e g OXONE manufactured commercially by DuPont) can also be used 
A preferred percarbonate bleach comprises dry particles having an average particle size in the range from about 500 
micrometers to about 1 000 micrometers not more than about 1 0% by weight of said particles being smaller than about 
20C micrometers and not more than about 10% by weight of said particles being larger than about 1 250 micrometers 
Optionally, the percarbonate can be coated with silicate, borate or water-soluble surfactants Percarbonate is available 
from various commercial sources such as FMC. Solvay and Tokai Denka 
Mixtures of bleaching agents can also be used. 
35 ^eroxygen bleaching agents the perborates, the percarbonates etc are preferably combined with bleach activators 
which lead to the in S'tu production in aqueous solution ne.. during the washing process) of the peroxy acid corre- 
sponding to the bleach activator Various nonlimitmg examples of activators are disclosed in U S Patent 4.915.654 
issued April 10 1990 to Mao et al and U.S. Patent 4.412 934 The nonanoyloxybenzene sulfonate (NOBS) and 
tetraacetyl ethylene diamine (TAED) activators are typical and mixtures thereof can also be used See also U S 
40 4.634 551 for other typical bleaches and activators useful here>n 

Highly preferred amido-derived bleach activators are those of the formulae 



30 



R 1 N(R 3 )C(0)R'C(0)Lor R'C(0)N(F )FTC(0)L 

45 



50 



wherein R 1 is an alkyl group containing from about 6 to about 1 2 carbon atoms R 2 is an alkylene containing from 1 to 
about 6 carbon atoms. R 5 is H or alkyl. aryl. or aikaryl containing from about 1 to about 1 0 carbon atoms and L is any 
suitable leaving group A leaving group is any group that is displaced from the bleach activator as a consequence of 
the nuc leophtlic attack on the bleach activator by the perhydrolysis anion A preferred leaving group is phenyl sulfonate 
Preferred examples of bleach activators of the above formulae include (6-octanamido-caproyl)oxybenzenesulfonate 
(o-nonanamidocaproyl)oxybenzenesulfonate. (6-decanamido-caproyl)oxybenzenesulfonate and mixtures thereof as 
described in U S Patent 4 634.551 incorporated 'ncorporated herein by reference Another class of bleach activators 
comprises the benzoxazm-type activators disclosed by Hodge et al in U 3 Patent 4.966.723 issued October 30 1 990 
incorporated herein by reference A highly preferred activator of the ben/oxa/m-type is 
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SMI another class of preferred bleach activators ncludes -he acyi i-ictanr activators especially acyl caprolactams and 
acyl valerciactams of the formulae 

0 o 

1 II 

O C—Chb — CHi O C-CHo— Chb 

. II ! *" ^. .-li I " 

R° — C — [\L XH 2 P/ 3 — C-N. I 

CH 2 — CHv^ CH 2 -CH 2 

wherein P e >s H or an alkyl aryl alkoxvary o> alkaryl group containing from 1 to about 12 carbon atoms H'ghly 
preferred lactam activators include benzoyl caorolactam octanoyl :aproiactam 3 5 5-trirnethylnexanoyl caprolactam 
nonanoyl caprolactam decanoyi caprola:tam urdecenoyi capro a:tam benzoyl valerolactam octanoyl valerolactam 
cecanoyl valerolactam undecenoyl valerolactam nonanoyl valerolactam 3 5 5-trimethylhexanoyl valerolactam and 
mxtures thereof See also U S Patent 4 545 754 issued to Sanderson October 6 1 ^55 mcorpc rated hereir by ref- 
erence which discloses acyl caprolactarns including benzoyl caprolactam adsorbed into sodium peroorate 
3leach-ng agents other than oxygen bleaching agents are also known in the art and can be utilized herein One type 
of non-oxygen bleaching agent of particular interest includes phctoactivated bleaching agents such as the sulfonated 
zinc and/cr aluminum phthalocyanines See U S Patent 4 033 7"z issued July 5 1977 to Holcombe et al f used 
de r ergent compositions will typically contain fiom about 0 025°o to aoout 1 25% by weight of such bleaches esoecially 
su fonate zinc phthalocyanine 

't desired the bleaching compounds can be catalyzed by means of a manganese ccmpound Such compounds are 
well known in the art and include for example the manganese-based catalysts disclosed in U S Pat 5 246 521 U 
3 D at 5 244 5 Q 4 US Pat 5 194 416 US Pat 5 114 606 ana European Pat App Feb Nos 549 271 Al 54° 272A1 
544 440A2 and 544 490A1 Preferred examples of these catalysts include Mn lv 2 (u-OU 1 4 7-trimethyM 4 7-tria/acy- 
clononanei 2 (PF e ) 2 Mn ll, 2 (u-0) 1 u-CAc) : .( 1 4 7-tnmothyl- ' 4 7-tnazacyclononane) 2 _( CI0 4 ) 2 Mn iV 4 (u-0) 6 < 1 4 7-tnaza- 
cyclononane) 4 (CI0 4 ) 4 Mn ,M Mn ,v 4 (u-0 ) } i u-OAc 1 4 7-tnmethyi- 1 4 7-tnazacycloncnane'j 2 iCI0 4 > 2 Mn lv M 4 7-trime- 
'hyl-1 4 7-:nazacyciononare)-!OCH 3 ) : .iPF 6 ) ana mixtures thereof Other metal-based bleach catalysts include those 
disclosed in U S Pat 4 430 243 and U S Pat 5 V46"1 The use of manganese with various complex ligands *.o 
ennance bleaching is also reported in the following United States Patents 4 725 455 5 284 944 5 246 612 5 256 77? 
5 230 117 5 274147 5153161 and 5 227 054 As a practical matter and not by way of limitation tne compositions 
and processes herein can be adjusted to provide on the order o ; at least one part per ten million of tne active bleach 
catalyst species in the aqueous washing liquor a--d will preferaolv provide from about 0 1 ppm tc about 700 ppm more 
preferably fom about 1 ppm to about 500 ppm of the cataiyst species in the laundry liquor 

Enzymes 

[0025] Enzymes can be ncluded in the formula'ions herein for a wide variety of fabric laundering purposes including 
removal or nrotem-based carbohyarate-based or tnglycende-based stains for example and for the prevention of 
refugee dye transfer and for f abnc restoration Tne enzymes to be -ncorporated include proteases amylases lipases 
ce lulases and peroxidases as well as mixtures the-eof Other types of enzymes may also be ncsuded They may roe 
of -iny suitable origin such as vegetable animal bacterial fungal md yeast origin However their choice is gcvorned 
by several factors such hs pH-activity and or stab hty optima thermostabi ity stability versus active detergents builders 
ina so on j n this aspect bacteria! or fungal enzvmes are preferred such as bactenai amylases and proteases ana 
' jrgal ceiUlases 

E'vymes are normally incorporated at ; eve!s sufficent tc orovice to aocut 5 mg cy weight more 'yccaiiy ^cc^t 
Z 01 mg tc aocut 3 '^g of act've e'vy^e oe r gram cf the comoosit on Statea otherwise the oomocsitons ncem wh 
•yro'caily cc~pnse f -om about 0 00"" ^ to noout 5 1 ■ crefemoiy 0 0"" cy weight of -i commem.rv cvy'^e orepa'a- 
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W llv oresen, n such commercial preparations at levels sufficient to provide ,onn 0 005 
ti^n PmtPase enzvmes are usually present ,n suui 

0 1 Anson units (AU) of activity per gram o. composition ^ q( q subt| „ s and B ,,. 

^able examples of proteases are the = Ling maximum activity throughout t e 

rheniforms Another suitable protease is obtained rrom a registered trade name ESPEBASt 

o H ran qe of 8-12. developed and sold by Novo Industr ies A/S unde org Nq 1 2437S4 ofNovo 

e In o, this enzyme and ana,ogous enzymes is desc ^.n Bn f. h P^P ^ M m s0 , d 
P Pr oLyt,c enzymes suitable 

Amylases include for example .-amylases descnbed no 

DA^E international Bio-Synthetics Inc and TERMAMYL n Preferaoly they will have a pH 

? he ce ulase usable in the oresen, invention induce bom bact nal or fu g ^ et al sje d 

«,imum of between 5 and 9 5 Suitable ce.lulases nolens and Humicola strain DSMt.OO or 

iqg4 which discloses fungal cellulase produce •^ H J^ e|lulase0Xtrac ted from the hepatopancteas 
«e.u*se2l2-p^^ ,„ QB . A . 2 075 0 Z5 

Sp=::;=^ 

Paten Application 53 20467 laid open to public ,nspect.on ■ -f ■ ., J^, refe , red ;o as .. Ama no- 

Pharmace P ut,ca, Co Ltd Nagoya Japan under, the rade ^ ( g g ^ viscosum 

P- Other commercial Upases include Amano-CES I pa.es ex ^ ^ chromo ^ c ter 

var ipolyticum NPRLB 3673. commercially ava.lable horn ^^ ° 'co 4 Netherlands and lipases ex p«ju- 
v ,scoL: lipase s '-^n^^ - "anug-a acd commercially available from Novo 
domonas gladiai ■ reterred i, pa se fo, use herein De rbo,ate persu'fate hyd.ogen 

oeroxide etc They are used for "solution bleaching ..e x Peroxidase enzymes are known in ,he art and 

mates during wash operations to other substrates in the ^^o^se such as chloro- and bromo-peroxidase 
etude tor examp.e horseradish peroxidase n ^ c ^Imp.e n PCT International Appl.cation WO 
Peroxidase-contammg detergent compositions are d,s lose ^ 

B9/099813 published October 19 1989 by Q a -'^ hetic delerg ent compositions are also 

; A wide range of enzyme material, and ^"JT™^^* et al Enzymes are ^<^'<*%"^ 
disclosed in U 5 Patent 3 553 139 issued January 1. g Hughes issued March 2o 19=5 



Method of Washing 
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[0027] „ ,s Known to place tradit.ona, laundry detergent 

Te Ls method tends to result m ^^^^^^^ <n extreme cases visible 

washing machine which have been designed tc ^ 0 ^ h W " n cle due t0 non complete d«solut»n 

residues can also be left on clothes at the ^J^ q Z^W*™*» - 0ldS th ' S ^ T ous 

The present invention also relates to a met o ^ „ a washing m achme wherein the aqueous 

comprises preparing an aqueous solution of a laundry del ^ 1 d b compres s,ng a particulate material 

o, Lndry detergent : , formec , by ^^^rope compound having a cohesive o«ec, on 

the tablet comprising a surfactant and a nyaruu H 

the particulate material 
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In a preferred embodiment according to the invention the method more specifically relates to the preparation of an 
aqueous solution of a laundry detergent for use in a front-loading washing machine the front-loading washing machine 
having a dispensing drawer rind a washing drum wherein the aqueous solution of laundry detergent is formed by 
dissolving a detergen; tablet »n water characterised in that the detergent tablet is placed ;n the dispensing drawer and 
water is passed througn the dispensing drawer so that the t ablet is dispensed as an aqueous solution of a laudry 
detergent the aqueous solution subsequently being passed in the washing drum 



EXAMPLES 



Base particulate material composition 



[0028] 





Composition A i°o per weight) 


Anionic Agglomerates 1 


21 45 


Anionic Agglomerates 2 


1 3 DO 


Oat.onic Agglomerate 


5 as 


Layered Silicate 


10 T 


Sodium percarbonate 


1 4 i a 


Bleach activator agglomerates 


5 49 


Sodium carbonate 


13 -2 


E DDS. Sulphate particle 


J 47 


Tetrascdium salt of Hydroxyethane Diphosphonic acid 


0 73 


Soil Release Polymer 


0 3 3 


Ruorescer 


0 '8 


Zinc Phthalocyanide sulphonate encapsulate 


0 025 


Soap powder 


1 40 


Suds Suppressor 


1 57 


Citric acid 


7 10 


Protease 


3 79 


Lipase 


0 25 


Cellulase 


3 22 


Amylase 


1 08 


3nder Spray-on-system 


1 325 ! 


TOTAL 


1 00 00 



[0029] Anionic agglomerates 1 comprise of 40°o anionic surfactant 27% zeolite and 33% carbonate 

[0030] Anionic agglomerates 2 comprise of 40% anionic surfactant 28% zeolite and 32% carbonate 

[0031] Cationic agglomerates comprise of 20% cationic surfactant 56% zeolite and 24% sulphate 

[0032] Layered silicate comprises of 95% SKS 6 and 5% silicate 

[0033] Bleach activator agglomerates comprise of 51% TAED 17% acrylic maleic ccpolymer -acid form;, and 2 l \ 
water 

[0034] Ethylene diamine N N-disuccmic acid sodium salt Sulphate particle comprise or 55% of Ethylene diamine N 

N-disuccmic acid sod um salt 23°. > of sulphate and 1 9% water 

[0035] Z'nc pnthalcoyan.ne sulphonate encapsulates are 10% active 

[0036] Suds suppressor comprises of 11 5% silicone on «ex Dow Corning! 5 Q % of /'oolite and 2 Q 5'V of water 

[0037] Bmce? spray -on system comprses of 5C".- Lutensit K-HD G 6 ana 50% PEG • polyetnye^e qiycc-'- 

[0038] Example 1 Ccmcns-ng a hydrctrope nav^nq a coresive effect on ;ne particulate mate-an 
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this mixing the spray-ons were carried out 
,„ 97 pans o, aas, pow«, o, cempca.aon A was m-d - a m.a.a, Cam wad 3 parts o, sc*m d. 

„„ Tabiels „n ™. „ ««, ». - « := — 

-js sir — ■ — 

as follows 

° 0 dispensing = [(residue weight) x 1001, (original table, weight) 
The % dispensing is shown in the table "Disoensing Residues" 
Example 2 (hydrotropel 
[0039] 

„ The same eompos««n A was p.opa.ed (a.lawmg m. sam, process as in Example 1 

,„ „ pane a, daee pea*, e, eompoea,an A »a, ™- ,n a m,„ 5 „ « 3 pads e, «-un ,o,eene eelpnona.e 

(hydrotrope) 

Example 3 .compound having a cohesive effect on the particulate material) 
[0040] 

0 The same composition A was prepared following the same process as ,n Example 1 

M) g 7 pa ,s of base powder o, composition A was mixed ,n a mixing drum with 3 parts o, sodium dodecylben.ene 
su'phonl (compound having a cohesive effect on the particulate material, 

Tablets were then made following the same way as described in Example 1 The force reguired to obtain a 
I2^«le strength o, 15 KPa was 2600 N The table, height was 1 95 cm 

described in Example 1 The °o dispensing is shown in table 3 
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Dispensing Residues Table 
[0041] 





Example 1 


Example 2 


Example 3 


Compression force iN) 


2400 


3100 


2600 


Tablet height icm i 


1 G4 


1 55 


1 Q5 


dispensing residues rVi 


24 2 


^5 8 


65 5 



[0042] Example 4 of a tablet according to the invention 

ii A detergent base powder of composition B was prepared as follows all the particulate materials of Case com- 
position 3 were mixed together in a mixing arum to form a homogenous particulate mixture During this mixing the 
spray -ens were carried out After the spray -on the sodium di isoa Iky lb en/ene sulphonate f =DIBSi was added to 
the rest of the matrix 

mi Tablets were then made the following way 43 g of the mixture was introduced .nto a mould of circular shape 
with a diameter of 5 5 cm and compressed to give a tablet tensile strength cor diametrical fracture stress] of 1 5 kPa 

iiii The dispensing percentage residue of the 43g tablet was of less than 15°o 







Composition B 


(°o) 


Anionic agglomerates 1 




v 1 


Anionic agglomerates 2 




22 5 


Nonionic agglomerates 




V 1 


Cationic agglomerates 




4 6 


^ayered silicate 




? 7 


Sodium percarbonate 




12 2 


3leach activator agglomerates 




a 1 


Sodium carbonate 




7 27 


EDDS Sulphate particle 




J 5 


Tetrasodium salt of Hydroxyethane Diphosphomc acid 




? 6 


Soil Release Polymer 




j 3 


Ruorescer 




J 2 


Zinc Phthalocyanine sulphonate encapsulate 




0 03 


So^p powder 




1 2 


Suds suppressor 






■I itnc acid 




= 5 


P rotease 




1 


Lipase 




:. 35 


Celluiase 




J 2 


Amyiase 




1 i 
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(continued) 







Composition B 




(%) 


Binder spray-on system 




305 


Perfume spray-on 




05 


DIBS . 




2.1 



( o 7 o /pnlitp and 33°o carbonate 

,0043, An,o„K a 99 lo™,«e, 1 con,p,« O, 40% = c su a U «* ^ 

drous 20% carbonate and 8% zeolite surfa ctant 56% zeolite and 24% sulphate 

Cat.onic agglomerates compr.se of ,0 o cat,on c surtactam 

rr±!o^™ — copolvmer ,,c,d form, and 2% 

luu4y , Ethy ,ene d,amme N ,« acd sodium ,,Su lp hate particle comprise of 5B% o, Ethyfene d.amme N 
^succ n.cacid sodium salt 23% o. sulpnate and 19 , water 
[0050] Z.nc P hthalocyan,ne sulfonate e-apsu ates a e 10 a ^ ^ ^ ^ 29 ^ q( wa(e , 

[0051] Suds suppressor comprises of 11 a o s,l,.on on ( g g q) p£Gs 

0052] Binder spray-on system comprises of 0 5 parts o I utena J g granular maler ,al was 

0053] The following experiment was also carried out whereby 

tested w,th and without a hydrotrope compound i .e D IBb jcu , a , a maten als except for the dried zeolite 

[0 054] Detergent of composition C was ^^^^^^ m ,xture During this mixing the spray-ons 

Table V 



[0046] 
[0047] 
[0048] 

water 
[0049] 



40 



45 



50 




16 



-0 
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Table 1 'continued) 



Detergent base powder composition 






Composition C 

(°o) 


Citric acid 






Protease 




0 7 


Lipase 




0 2 


Celluiase 




0 2 


Amylase 




0 6 


Perfume encapsulates 




0 2 


Polymer particle 






Perfume spray-on 




0 35 


Nonionic spray-on system 




5 17 


Zeolite 




6 2 



» carbonate 
sulphate 



Anionic agglomerates 1 compr'se of 40°c anionic surfactant 27°o zeolite and 33° 
Catiomc agglomerates comonse of 20° o cattonic surfactant 56% /oolite and 24°o 
Layered silcate comprises of 95°o SKS 6 and 5°-> silicate 

Bleach activator agglomerates comprise of 81°o TAED 17°o aery h c maleic copolymer /acid form) and 2 C 



[0055] 
[0056] 
[0057] 
[0058] 

water 

[0059] Ethylene diamine N N-disuccinic acid sodium salt Sulphate particle comprise of 58°o of Ethylene diamine N 
N-disuccmic acid sodium salt 23 c o of sulphate and 1 9°o water 
[0060] Zinc phtr alocyanme sulphonate encapsulates are 10°o active 

[0061] Suds suppressor comprises of 1 1 5'\ : silicone oil (ex Dow Corning] 59°o of zeolite and 2 G 5°o of water 
[0062] Perfume encapsulates comprise 50S> perfume and 50°o starch 
[0063] Polymer oarticle comprises 36°> 54" > o zeolite and 10°o water 

[0064] The Noniomc spray-on system comprises of 67°» C12-C15 AE5 (alcohol with an average of 5 ethoxy groups 
per molecule) 24°o \hmethyl glucose amide ana 9°o water 

[0065] 1 5C grams cf tms granular detergent of composition C was introduced in the dispensing drawer of a "Hotpoint" 
washing machine T-e water supply of the washing machine was set at a temperature of 20°Celsius and a hardness 
of 2i grains per gallon at a flow rate of 2 litres per minute After two minutes 38 grams of tne detergent composition 
C was remaining undissolved in the dispensing drawer 

[0066] 145 grams of this granular detergent of composition C was mixed witn 5 grams of DIBS This granular mixture 
was introduced in the dispensing drawer of a "Hotpoint" washing machine The water supply of the washing machine 
was set at a temperature of 20 :) Celsius and a hardness of 21 grains oer gallon at a flew rate of 2 litres per minute 
After two minutes 3C grams of the detergent composition C was remaining undissolved in 'he dispensing arawer 



Claims 

1. A tablet formed by compressing a particulate material the particulate material comprising a surfactant and a hy- 
drotrope compound the hydrotrope compound having a cohesive effect on the particulate material 

2. A taoiet according to claim 1 whereby at least 1 "« per weight of the tablet is formed from the hydrotrope compound 
preferably at least 2°o per weight 

3. ^he tablet accoramg to claim 1 whereby 'he hydrotrope compound comprises sodium di isoalkyibenzone sulpho- 
n^te 

4. A tablet according to ciaim : wnerecy the taoiet n as i :e n s.;o strength of mem than 5 *Pa ana ereforaeiy of ess 
thar 30C kra 
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. A B Xn - — , « - - — - * °' ~ ,0000 ° " 

tablet giving less than 40% per weight residue in the dispense rati ^ ^ dispenser 0 , a 

£ He dispense test consisting of set a, a tempe rature o 

Baucknecht® WA9S50 washing machine^ the wate supply ^ ratg ^ (o e |/m|n (he machine 

hesive eflect on the particulate material 

. , ^ a t iM«st 0 9 ace preferably of less than 2 g/cc. 
10 . A method according to claim 9 the tablet hav.ng a density o, at leas. 3 



•5 
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